Attention has been paid to gold(I) phosphine complexes since they are potent cytotoxic agents.
1
The typical gold(I) coordination geometry is linear two-coordination, although trigonal planar and some four-coordinations are known. Here, we report on the synthesis and structure of [(AuCl)2(m2-PNNP)], which was obtained in good yield, as a white solid, and found to be stable to light, heat, air and moisture. This complex is soluble in a variety of organic solvents, such as methanol, ethanol, chloroform, dichloromethane, dimethylsulfoxide and N,N-dimethylformamide. [(AuCl)2(m2-PNNP)] is stable in CDCl3, as monitored by 31 P NMR. Single crystals were obtained from a CHCl3/EtOH solution at room temperature.
[(AuCl)2(m2-PNNP)] was prepared as follows: The ligand, PNNP = 1,2-bis(diisopropoxy)phosphano-1,2-dimethylhydrazine was prepared according to the literature. 2 Na[AuCl4]·2H2O (790 mg, 2 mmol) was reduced by thiodiglycol (433 mg, 4 mmol) in an acetone/water mixture (7 mL, 5:2 v/v). When the solution became colorless, the ligand (360 mg, 1 mmol) in 5 mL of acetone was slowly added. After the mixture was stirred for 30 min, the formed white solid was collected on a frit and washed with water (2 mL ¥ 2) and acetone (2 mL ¥ 2). Yield: 580 mg (71% The Au atom adopts nearly linear coordination with a Cl-Au-P angle of 176.42(2)˚. 1, 3 Because phosphorus atom has a distorted tetrahedral environment, the nitrogen atom is substantially pyramidalised (mean bond angle 117.1˚). The P-N-N¢-P¢ dihedral angle of 125.8(2)˚ allows a relatively large intramolecular Au·Au separation of 4.614 Å. The crystal structure of the analogous Au(I) complex of 1,2-bis(diphenylpho sphino)ethane (dppe), [(AuCl)2(m2-dppe)] has been previously reported, in which the geometry around Au is linear and the mean Au-P bond length is 2.239 Å, showing a significant shrinking of the Au-P bond compared to the sum of the covalent radii. 4 The Au-P bond distance (2.2086(6)Å) in [(AuCl)2(m2-PNNP)] is slightly shorter than those of the dppe complex. The observed contraction of the Au-P bond can be attributed to considerable dp-dp back bonding. 5 The longer intramolecular Au·Au distance (6.26 Å) is due to the large P-C-C-P dihedral angle (173˚) in the dppe ligand. Fig. 2 ORTEP structure of [(AuCl)2(m2-PNNP)] at 120 K, showing thermal ellipsoids at the 50% probability level. Primed atoms are generated by the 2-fold axis. Table 2 Selected bond distances (Å), bond and torsion angles (˚)
